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ABSTRACT
This article aims at investigating the impact of trade openness on pollution and resource
depletion in Nigeria. Results indicate that pollution is positively related to trade intensity
and real GDP per square kilometer, while capital to labor ratio and GNP are negatively
related to pollution. In addition, strong evidence suggests that trade intensity, real GDP
per square kilometer and GNP are positively related to environmental degradation indi-
cating that the technique, scale, and total effects of liberalization are detrimental to the
environment. The composition effect of trade liberalization on natural resource utiliza-
tion, on the other hand, is beneﬁcial. A number of policy implications emerge from the
study for Nigeria as well as other developing economies.
Keywords: development, environmental degradation, environmental Kuznets Curve,
trade liberalization
I. Introduction
To some extent all economic activity uses the environment as a dump for waste
products. Economic growth, as conventionally measured, might be more rapid
if such environmental pollution were not inhibited by regulations and other
policies. Trade openness has been hailed for its beneﬁcial effects on productiv-
ity,the adoption and use of better technology and investment promotion – which
are channels for stimulating economic growth. In addition, liberalization has
been advocated as a necessary condition for poverty reduction. Other positive
effects include increased mobility of capital, increased ease of movement of
goods and services (and information) across national borders as well as the
diffusion of global norms and values,the spread of democracy and international
environmental and human rights agreements. Critics of trade liberalization
argue that these much-acclaimed advantages of trade liberalization (and
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economic gap between the North and the South. Over the years, attention has
been given to the advantages of trade liberalization and globalization to the
detriment of the disadvantages.
The major disadvantage that is always swept under the rug is the environ-
mental problem. In other words, ‘openness’ to international markets affects
pollution levels in developing nations, especially in Africa, and the magnitude
of this impact can be enormous in view of the lax environmental regulations in
these countries vis-à-vis the rest of the world. The new dynamics of trade have
increasingly created global and unfettered markets for trade and investment
which have signiﬁcantly increased the destructive impact of economic activity
upon the Earth. These dynamics are exhausting the world’s natural resource
endowment and ecological carrying capacity at such a deleterious rate they
jeopardize the planet’s ability to support future generations.
This problem demands further analysis, since the governments of most
African countries recognize some disadvantages of globalization but not its
adverse environmental effects. This situation results in policy failures and
further environmental degradation in these developing economies. The
competitive pressures that accompany the continuing process of economic inte-
gration may lead governments to lower their environmental protection stan-
dards (in a ‘race to the bottom’) in order to enhance the competitive position
of local producers in the international marketplace. Moreover, from the
perspective of the developed countries and from the published research, the
effects of trade liberalization are perceived to be positive in the medium and
long term. According to this perspective, the impact of trade liberalization on
the scale and composition of the economy more than compensates for the losses
suffered in the process.
For Africa,however,which happens to be a dumping ground for old technolo-
gies, there is every reason to believe that trade liberalization’s effect on pollu-
tion is disastrous. There is reason to believe that trade liberalization that
contributes to growth in the GDP per capita will continue to contribute to
higher levels of pollution and the depletion of natural resources unless the
necessary measures are taken to prevent this from happening. Taking the
necessary measures, however, involves problem identiﬁcation ﬁrst. This study,
therefore, is meant to pinpoint the problem. It focuses on the pollution effects
of the scale, composition and techniques of trade liberalization in Nigeria. It
seeks to determine the extent of these effects and how they can be minimized
in the case of Nigeria’s trade policies and in the wider developmental context.
II. Literature Review
In the literature, one school of thought considers free trade as highly relevant
for economic development because it maximizes the output of social product.
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trade are laudable,but only under conditions of full employment,full allocation
of resources and free competition in the economy. For example, Singh (1985)
has argued that the value of free trade is limited for most developing countries
since a vast segment of their productive resources are still unexploited and they
generally have massive unemployment. A free trade regime therefore
compounds their problems by weakening the domestic industries, especially
those with inadequate competitive powers. In addition, the terms of trade for
the non-oil exporting developing countries have deteriorated over the years.
Prebisch (1959) and Singer (1950) explored the implications of this in the 1950s.
They contended that there would continue to be a secular decline in the terms
of trade of primary commodity exports due to a combination of both low income
and price elasticities of demand, which result in a long-term transfer of income
from poor to rich countries.
The linkages between trade and the environment can be explained via the
impact of economic growth on the environment. One approach is to look at the
impact of economic growth on the environment in terms of what is called
the ‘Environmental Kuznets Curve.’ Grossman and Krueger (1993) were the
ﬁrst economists to publish a study based on this concept which indicated
environmental conditions deteriorate initially as per capita income rises, but
then improve as per capita income increases beyond a certain turning point.
Their study is the most widely cited of several studies that purport to provide
empirical evidence of the inverted ‘U’ relationship – depicted as   – which the
well-known economist Simon Kuznets (1955, 1966) postulated existed between
economic growth and inequality. The application of the Kuznets Curve to the
relationship between economic development and environmental pollution
postulates environmental conditions deteriorate in the early stages of develop-
ment (especially with industrialization) and they improve as countries reach the
middle-income level of development,and improve greatly as countries graduate
into the higher income bracket of development. However, no country has yet
reached the downward sloping part of the Environmental Kuznets Curve when
it comes to spatially or temporally spread pollutants like the greenhouse gas
emissions such as carbon dioxide.
Many developing countries like Nigeria are living through the part of the
Environmental Kuznets curve in which environmental conditions are deterior-
ating with economic growth. What are the environmental costs of such growth?
A 1990 World Bank study (cited in UNEP, 2000) carried out in Nigeria during
the late 1980s provided an assessment of the risks and costs of eight priority
environmental problems which the study indicated totaled US$5.1 billion. The
study suggested that further growth would further degrade Nigeria’s environ-
ment. Since Nigeria’s GDP per capita is less than US$400, it is clear Nigeria is
no where near the middle-income bracket of the Environmental Kuznets Curve
as estimated by Grossman and Krueger (1993, 1995), Seldon and Song (1994)
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environmental improvement may be achieved is between US$5000 and $48,000
per capita.
Antweiler et al. (2001),Grossman and Krueger (1993) and Lopez (1994) have
an explicit explanation of the effects of economic growth, trade liberalization
and foreign direct investment on the environment. According to their studies,
‘technique effects’ arise from the tendency toward cleaner technology or cleaner
production processes as wealth increases and trade expands access to better
technologies and environmental ‘best practices.’ ‘Composition effects’ involve a
shift in preferences towards cleaner goods while ‘scale effects’ refer to increased
pollution due to expanded economic activity and the greater consumption made
possible by more wealth. According to these researchers, trade can affect the
environment negatively only through scale effects. In terms of the Kuznets
Curve, above a certain level of per capita income, the technique and composi-
tion effects of trade (as deﬁned by Grossman and Krueger, 1993; and Lopez,
1994) outweigh the scale effects, thus making expanded trade on balance more
beneﬁcial than injurious to the environment.
In sum, economic globalization in the form of trade liberalization can affect
pollution in three ways – technique effects,composition effects and scale effects.
In the case of the latter,pollution or emissions are the by-product of production
and consumption, and increases in the scale of economic activity may deﬁnitely
affect pollution. Technique or method effects involve the use of different
methods of production that have different environmental impacts due to the
possibility of substitution between different inputs. Composition effects arise
from the fact that each good has its own polluting tendency. The composition of
traded goods therefore can determine the extent of pollution in any given
society.
The collection of empirical evidence on the relative impact of these effects as
well as the gross effects of trade liberalization on the environment is rare and
largely limited to developed countries. Chua (1999) has summarized work on
the impact of trade liberalization (under various trade reforms) on pollution and
obtained mixed results. Grossman and Krueger (1993) analyzed emission
changes for hazardous waste under the North American Free Trade Agreement
(NAFTA) as a result of investment liberalization in Canada, the United States
and Mexico. They concluded that the scale and composition effects of trade on
the environment were negative in Canada, the United States and Mexico.
However, economists at the New Economics Foundation and the World Wide
Fund for Nature scrutinized the ﬁndings of Grossman and Krueger, and they
found ﬂawed assumptions, methodological problems, questionable data, and
enough over-generalizations to contest the validity of that the ﬁndings that
supported the Kuznets Curve.
Strutt and Anderson (1999) modeled the impact of trade reform on various
pollutants in Indonesia as a result of the application of the GATT Uruguay
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Most Favored Nation trade provisions and they concluded that the scale effects
of trade had a detrimental effect on the environment in both cases,although the
composition effects of trade liberalization would override the scale effects and
make the total effect of liberalization on the environment positive. Beghin and
Poitier (1995) analyzed the impacts of trade liberalization with better terms of
trade (TOT) with the US, Canada and Mexico on various pollutants and was
able to ﬁnd a positive scale effect of liberalization on pollution whereas other
effects (composition and technique) are negative and the overall pollution effect
of liberalization is negative thus making trade openness beneﬁcial for the
environment. In another study, Beghin and Poitier (1995) analyzed the impact
of trade reform in Chile’s unilateral liberalization on various pollutants without
making a distinction between scale, composition and technique effects and
concluded that trade liberalization would lead to between a 2.8 and 19.9 percent
increase in pollution.
Madrid-Aris (1998) analyzed the implication of trade liberalization under
NAFTA on hazardous wastes for Mexico, California and the United States. In
this study, he did not distinguish between scale and composition effect, neither
did he estimate the technique effect. However, he concluded that the relation-
ship between trade liberalization and pollution was positive thus making trade
liberalization detrimental to the environment. Antweiler et al. (2001) investi-
gated how openness to international goods markets affects pollution concentra-
tions. They utilized a theoretical model to divide trade’s impact on pollution into
scale effect, technique and composition effects. They further applied their
theory using data on sulfur dioxide concentrations. They concluded that freer
international trade creates relatively small changes in sulfur dioxide concentra-
tions when it alters the composition and hence the pollution intensity of national
output. Their estimates of trade-induced technique and scale effects implied a
net reduction in pollution from these two sources. Combining all the three trade
effects yields a somewhat surprising conclusion: if trade liberalization raises
GDP per capita by 1 percent, then pollution concentrations fall by about 1
percent thus making free trade good for the environment.
While all of these studies provide insights into the trade–environment
relationship, most failed to properly measure the three types of effects. Even
those that estimated the scale and composition effects of trade liberalization on
the environment proceeded as if only these effects matter. For those authors
that estimated the trade-induced change in techniques, it is doubtful their
methodologies adequately capture this complex variable. Another major issue
tactically excluded in the trade–environment linkage is the impact of trade on
natural resource depletion. For example, the famous shrimp–turtle controversy
of 1996 in which commercial shrimp ﬁshing designed for exports involved the
killing of turtles in Asia and the Caribbean led the United Stated government to
place a ban on shrimp imports from producers that did not use turtle-excluding
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GATT/WTO convention. Another similar case was the tuna–dolphin case of
1991 in which the United States banned Mexican tuna imports because the
ﬁshing methods used in tuna ﬁshing resulted in the incidental death of dolphins.
These types of natural resource depletion as a result of trade have not been
factored into most analyses of the linkages between trade and the environment.
Our study incorporates this aspect of the problem by analyzing the impact of
trade intensity on natural resource depletion using deforestation as our variable.
This approach is justiﬁable since trade exerts a great deal of pressure on
Nigerian forests. Based on the previously mentioned 1990 World Bank study
(cited by UNEP GEO, 2000), an estimate of annual cost of inaction of eight
priority environmental problems confronting Nigeria is estimated as US$5.1
billion of which deforestation occupies the third position with an annual cost of
US$750 million.
III. Review of Nigeria’s Trade Policies
Nigeria’s trade policies have been short-term in nature and aimed at securing
balance of payments viability and export promotion. Other intended uses
include industrialization policy, employment creation and self-sufﬁciency
policies among others. The trade policies can be categorized under pre-
Structural Adjustment Program (SAP) era and post-SAP era policies (Analog-
bei, 2000). The Nigerian economy was largely agrarian at independence in 1962
with a very narrow industrial base. A development plan was then conceived as
a means of expanding the industrial base (especially for local consumables). To
realize this, the intensive export of cash crops was embarked upon so as to
ﬁnance the imports implied by the expansion of the industrial base. Marketing
boards were created to guarantee the farmers’ ready external markets for their
cash crops of cocoa, palm produce, ginger, rubber, groundnuts, etc. Other
exports include some solid minerals,coal and tin. The urge to quicken industrial
growth led to higher demands for imports which gave rise to a balance of
payments (BOP) problem. Measures put in place to reduce pressure on the
BOP include exchange control measures, import tariffs, import licensing to
effect the import substitution industrialization policy, a discriminatory custom
tariff structure, and import prohibition.
The second national development plan (1970–4) sought economic growth via
the replacement of assets destroyed during the civil war and the restoration of
productive capacity as well as securing equitable distribution of gains of
development was initiated. This development plan was also designed to incor-
porate and enhance the priority areas of the 1962–8 plan. However, due to
continued pressures on Nigeria’s BOP, restrictive trade policies of the earlier
periods were still retained and strengthened. Midway into the execution of the
Second National Development Plan, the international price for crude oil
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internal investment outlet due to the country’s low absorptive capacity in 1973.
This led to the liberalization of exchange control regulations (CBN, 1979). The
National Development Plan 1975–80 was introduced amid the oil boom but with
an ambitious plan of enhanced earnings from oil. Trade policies were therefore
relaxed (Analogbei, 2000). The fourth National Development Plan 1981–5
however came when Nigeria was experiencing a decline in foreign exchange
earnings due to the oil shock. Due to the upward trend in the demand for
imports the external reserves fell and the BOP position worsened and stricter
trade restrictions were introduced but the efﬁcacy of this measure was in doubt
as import demand still maintained its upward trend while exports kept declin-
ing leading to further payments imbalance.
Trade policies during the SAP era was characterized by trade liberalization
and the liberalization of the pricing system – with emphasis on the use of an
appropriate price mechanism for foreign exchange allocation. A second-tier
foreign exchange regime in which market forces determine the exchange rate
was put in place. Import and export licenses were abolished, exports were
encouraged and bottlenecks such as the requirement that exporters must
surrender their proceeds to the Central Bank of Nigeria were scrapped. Domi-
ciliary accounts for exporters were encouraged. The revised duty draw-
back/suspension scheme was introduced. The Export Incentive and
Miscellaneous Provisions Decree of 1986, the Nigerian Export Credit Guaran-
tee and the Insurance Corporation of 1988 (now Nigerian Export-Import Bank-
NEXIM) were also introduced. The post-SAP policies liberalized trade by
removing the import-licensing requirement and using instead customs tariffs.
The list of items on the prohibition list was drastically reduced. In general, the
trade policy regimes in Nigeria were well classiﬁed based on the strategies
employed from 1970–3, 1974–9, 1980–5, 1986–93, and 1994–9 (for classiﬁcation,
see Okuneye et al., 2001).
IV. Theoretical Issues of Trade Liberalization and the Environment
The neoclassical factor endowment model known as the Hecksher-Ohlin theory
of trade postulates that trade arises because of the differences in labor produc-
tivity – which they assume to be ﬁxed – for different commodities in different
countries. According to this theory, the basis for trade arises not because of
inherent technological differences in labor productivity for different commodi-
ties between different countries but because countries are endowed with differ-
ent factor supplies. Given relative factor endowments, factor prices will differ
(for instance, labor will be relatively cheap in labor-abundant countries) and so
too will domestic commodity price ratios and factor combinations. The above
theory therefore explains why resource-abundant (for instance,labor-abundant)
LDCs are into the production and export of labor-intensive commodities in
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price advantage enhanced by international specialization. Trade therefore
serves as an engine for a nation to capitalize on its abundant resources through
more intensive production. What this theory suggests is nothing short of free
trade which was equally elicited in the Hecksher-Ohlin-Samuelson (H-O-S)
model, which is a development of the H-O principle.
This model shows how an increase in the price of a commodity can raise the
income of the factors of production used most intensively in producing it.
Samuelson’s factor price equalization theorem postulates the conditions under
which free trade in commodities narrows differences in commodity prices
between countries, and in doing so the incomes of the factors of production are
also brought in line. In other words, free trade offers a substitute for the free
mobility of factors of production. Based on the H-O-S model, free mobility of
factors can lead to national resource movement from places of excess to places
of relative scarcity, and the movement of polluting industries from their home
countries to developing countries where environmental regulation is a matter
of formality (the pollution haven hypothesis).
Antweiler et al. (2001) made a much clearer extrapolation of the original H-
O model of trade. They decomposed the full impact of openness or trade liber-
alization on environment into composition, scale and technique effects. Their
approach involves both mathematical and geometrical illustrations. In their
geometrical exposition,they derived the condition under which trade liberaliza-
tion for a dirty good leads to less pollution, if the technique effect (which for
them is always beneﬁcial to the environment) can overwhelm the combined
scale and composition effects (which for them are always harmful to the
environment). In this model,trade liberalization (or reduction in trade barriers)
produces the three trade-induced effects which interact to determine the
environmental effects of trade. When there is a decline in trade barriers, the H-
O-S model that prices are brought in line due to reduction in barriers applies.
The result is that domestic price approaches the world price and production is
enhanced as it moves to a point where revenue increases and real income rises
and there is a change in the production techniques.
The issues raised by most theories of the linkages between trade and environ-
ment include the following: if trade openness improves income levels and
improves the access of developing economies to less polluting/cleaner tech-
niques, why is there such an overwhelming negative impact of trade on pollu-
tion in many countries with these conditions? What is the extent of the
technique effects of trade and is this variable only determined by income
growth? If the technique effects of trade openness on environment are real,then
how do we explain the dumping of especially old and obsolete technology on
developing economies? What determines the direction of the composition and
scale effects of trade? Are their effects on pollution always the same irrespec-
tive of whether it is a developing economy or a developed economy? Lastly,
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current wave of excessive trade openness good for the optimal utilization of
non-renewable resources? In light of these issues,the present study investigates
the impact of trade openness on pollution and resource depletion in Nigeria.
V. Data and Methodology
The model to be employed in this analysis is similar to the one utilized by
Antweiler et al. (2001). Trade intensity or ‘openness’ is considered to be equal
to imports plus exports in year t divided by GDP in year t (Antweiler et al.,
2001), thus: (IMPt + EXPt) / GDPt = Trade intensity. The composition effect is
captured by Kt / Lt where Kt is capital in year t and Lt is labor in year t. Capital
is measured as the ﬁxed capital formation, while labor is derived as the product
of total labor force and the deﬂated average minimum wage for all sectors of
the Nigerian economy between 1992 and 1999 – this approach is similar to the
one utilized by Fabayo (1987) in which labor is derived as both production and
non-production workers. The only difference in our analysis is that for
uniformity with capital we went a step further to compute the real monetary
value of capital.
Scale of economic activity is measured in terms of real gross domestic product
per square kilometer (i.e. real GDP/km2). We theorize that the effects of capital
accumulation on pollution depend on the techniques of production in place.
However, we do not agree with the utilization of income per capita as a good
indicator of technique effect, as postulated by Antweiler et al. (2001), namely
that if countries differ in their income per capita,they will also differ in producer
prices and hence their techniques of production. We believe that total income
gain due to trade may be marred by population ﬁgures that may not be reliable.
Therefore, we measure the technique effect by the real gross national product
(real GNP). Our models are speciﬁed as:
Model 1:
POLt =   +   (EXPt + IMPt/GDPt) +  (Kt/Lt) + (RGDPt/K) +  (RGNPt) +  t.
Model 2:
ENVDGt =   +   (EXPt + IMPt/GDPt) +   (Kt/Lt) +  (RGDPt/K) +
 (RGNPt) +  t.
Where pollution POLt is the yearly quantity of carbon dioxide emission due
to ﬂaring and combustion processes in Nigeria only and environmental degra-
dation ENVDGt is the level of deforestation in hectares in year t. The data series
for estimating models 1 and 2 were obtained as follows: the GDP, Import,
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of 923,768 km2 were taken from the Central Bank of Nigeria (CBN) 2001
statistical bulletin; deforestation ﬁgures (ha/yr) were obtained from the CBN
2002 annual report and statement of accounts. Total labor force ﬁgures for the
years 1980, 1990, 1995 and 2000 were obtained from the World Bank
[http://devdata.worldbank.org]. Other data points were generated linearly. We
utilized ordinary least squares (OLS) and generalized least squares (GLS) in
this analysis.
VI. Results and Policy Implications
The OLS regression for model 1 indicates that pollution is positively related to
trade intensity and real GDP per square kilometer,but the capital to labor ratio
and GNP are negatively related to pollution thus making the scale effect of
trade intensity negatively related to environmental pollution. Only trade inten-
sity is signiﬁcantly related to pollution. The model 2 results indicate that trade
intensity, real GDP per square kilometer and the GNP are positively related to
environmental degradation, thus indicating that the technique, scale and total
effects of liberalization are detrimental to the environment. The composition
effects of trade liberalization on natural resource utilization are however
beneﬁcial. Trade intensity and the technique effects of liberalization do however
signiﬁcantly explain resource utilization. The Durbin-Watson result for model 1
therefore shows a ﬁrst-order autocorrelation. The Durbin-Watson result for
model 2 is inconclusive so we employed the Lagrange multiplier test, and the
LM result ruled it out. However,we still proceeded by applying the generalized
least squares (GLS) analysis on models 1 and 2.
The GLS method revealed the non-stationary status of our variables for
model 1. The rule of thumb criterion states that if ‘rho’ in a GLS estimate is
greater than one, then we should suspect a spurious regression. Based on this,
we do not see any need for interpreting the GLS estimates for model 1. The
GLS estimates for model 2 however showed that all the independent variables
are signiﬁcant factors explaining environmental degradation. The R-squared
and the adjusted R-squared are higher than that of model 1, the joint contri-
butions of the variables in our model is justiﬁed by higher and signiﬁcant F-
statistics and the stationarity of the process is again conﬁrmed by our ‘rho’ value
which is less than one. The signs of our independent variables however showed
that the composition and the scale effects of trade liberalization are beneﬁcial
to natural resource utilization. On the other hand,the technique effects of trade
more than offset the joint beneﬁt of the scale and composition effects thus
making freer trade detrimental to natural resource utilization and hence detri-
mental to the environment.
Comparing our results for model 2 using OLS (see Table 1 in Appendix) and
GLS (see Table 2 in Appendix), we found that apart from higher R-squared,
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criteria conﬁrmed that estimates of model 2 using GLS was more robust than
model 2 estimates utilizing OLS. Based on the non-stationarity of model 1 in
Tables 1 and 2, we present the results of our Phillip Perron stationary test and
the Augmented Dickey-Fuller unit root test results as shown in the Appendix.
Applying the differencing needed to achieve stationarity on the variables in
model 1, we then re-estimated the OLS multiple regression on model 1 alone
because based on Granger and Newbold’s (1974) rule of thumb for detecting
spurious regression, model 2 in Tables 1 and 2 passed the acid test despite the
fact that models 1 and 2 have the same independent variables in common. Our
understanding of this phenomenon is that the presence of a unit root in model
1 could bias our estimates even though the baseness vanishes as the sample size
grows. But in the sample that we analyzed, the size of the bias is considerable
and reliance on its estimates can lead to poor forecasts.
For model 2 however, the least squares estimator of a unit root is super
consistent and as such, sampling uncertainty in our parameter estimates
vanishes unusually quickly as sample size grows (Diebold,1998). The size of our
sample in model 2 therefore is good enough for the sampling uncertainty of our
parameter estimates to have vanished. The re-estimated regression result for
model 1 having taken the ﬁrst differences of all our variables is shown in the
Appendix. Our results indicate that all the independent variables except the ﬁrst
difference (changes) of the Gross National Product have signiﬁcantly explained
changes in pollution level. The composition impact of freer trade is positive on
the environment contrary to what the theory states. The scale effect is very
strong but negative on the environment. This is similar to the theoretical result.
The technique effect of trade liberalization is small but negative on the environ-
ment (a conﬁrmation of the pollution haven hypothesis) as against the theoreti-
cal anticipation of a stereotyped positive impact on the environment.
Overall,the impact of freer trade on the environment is negative. Looking at
other results in Table 4 (see the Appendix), we discovered that stationarity has
been achieved even though our R-squared and the adjusted R-Squared have
reduced drastically. The F-statistics are signiﬁcant even though the Durbin-
Watson result is inconclusive. Based on this, we adopted a Lagrange Multiplier
test to investigate ﬁrst- and second-order autocorrelation (see Table 5A in the
Appendix). Our results indicate that there is no ﬁrst- and second-order auto-
correlation thus conﬁrming the appropriateness of the ‘differencing’ method for
model 1. Based on the foregoing, we recommend the following: Nigeria should
examine carefully the challenges, opportunities and constraints they will face in
participating in any further trade liberalization. In other words, Nigeria should
be ready to participate actively in future negotiations so as to ensure that
decisions on areas where Nigeria exhibits comparative advantage are not
compromised. In addition,Nigeria should ensure that any trade agreement does
not contain provisions that jeopardize its environment. We recommend that
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skills,research and development so as to equip people to take advantage of new
employment opportunities, and to create adequate safety nets to protect the
poor and the environment during the period of trade liberalization.
We also recommend the Nigerian government must conduct a natural
resource census to ascertain their inventories and enhance the effective manage-
ment of these resources, for compiling this type of census will inﬂuence tree
harvesting to be done responsibly and sustainably, with minimal damage to the
forest and wildlife. In addition, we believe there is an urgent need for partner-
ships between citizens, governments and businesses. For instance, in the area of
agriculture, organic agriculture should be encouraged through switching to
organic practices. It has been shown that the most important factors that modify
the environment in Nigeria are agricultural practices, urbanization, hydrologi-
cal development, fuel-wood cutting, the intensiﬁcation of land use, habitat frag-
mentation and desertiﬁcation. Government’s major role in this respect should
be to implement conservation measures that include conservation education
directed at both the main resource users and the wider community. There is also
an urgent need in Nigeria for the involvement of all stakeholders in the design,
implementation, monitoring and evaluation of projects and programs that are
bound to affect their lives and the environment.
Moreover, since environmental degradation has a signiﬁcant impact on agri-
culture – particularly the soil and water that are essential for food production
and export – food security will be severely affected if the environment is not
protected. As a result,the government should enforce environmental laws at all
levels of governance so as to halt the indiscriminate deforestation as well as the
over-exploitation of other ﬂora, fauna, and marine resources – most of which
are non-renewable. The government of Nigeria needs to review the current
trade policies with a view to strengthening the positive aspects of trade and
minimizing the negative environmental impact of trade.
Managed wisely, the new wealth being created by globalization creates the
opportunity to lift millions of the world’s poorest people out of their poverty.
Managed badly, it could lead to their further marginalization and impoverish-
ment. Neither outcome is predetermined. It depends on the policy choices that
are made by governments, international institutions, the private sector and civil
society. Whatever choices they make should be choices that will have a favor-
able impact on the environment. Trade should be managed in such a way that
the new environmental challenges are met through improved access to new,less
resource-intensive and less polluting technologies.
It is our recommendation the Nigerian government has the duty to clearly
deﬁne property rights since well-deﬁned property rights are central to the selec-
tion of the optimal pricing of bio-diverse natural resources. Decision-makers too
must recognize the fact that efﬁcient pricing of bio-diverse renewable natural
resources depends on several factors such as their intrinsic rates of biological
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existing market prices, property rights and the underlying timeframe. All these
are important in the adoption of an optimal solution with regard to their utiliza-
tion.
Decision-makers must also follow strictly the Hartwich-Solow approach to
sustainability which revolves around re-investing all rents from non-renewable
resource extraction (such as crude oil in Nigeria) in man-made capital and that
the rent must be produced as a result of an inter-temporally efﬁcient program.
The price used in calculating the rents must be a ‘sustainable price.’ In addition,
Nigeria should classify certain non-renewable resources as untradeable even
under the most liberal trade regime. The main lesson of globalization is that
Nigeria must carefully choose a combination of policies that enables her to take
advantage of opportunities while avoiding pitfalls. Therefore,she must view the
pros and cons of complete global integration since it may make her more vulner-
able. Nigeria should engage in a selective and strategic integration with the
world market,and she should decide on the extent to which it wants to open up
its economy, the timing and sequence of opening it up, the form of cooperation
and competition it wants between its local ﬁrms and foreign ﬁrms, the particu-
lar sectors it wants to liberalize and those sectors that need some protection for
the good of the country. Above all,Nigeria must ensure that before going farther
with trade liberalization, it has the right and space to review periodically the
impact of globalization on the society and its environment.
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Table 1.




Trade intensity 18.615 161291.7
(2.654)*** (2.813)***
Capital-labor ratio (composition effect) –6.191 –52082.7
(–1.563) (–1.608)
Real GDP/km2 (Scale effect) 112.538 163687.7
(0.77) (0.137)












Trade intensity 4.74 135455.7
(1.87)** (2.9)***
Capital-labor ratio (composition effect) –9.39 –232243.3
(–2.17)** (–4.97)***
Real GDP/km2 (Scale effect) 171.63 –1904799
(3.25)*** (–1.77)**








Stationarity status Non stationary Stationary
Akaike info criterion 23.53 23.05
Schwarz criterion 23.78 23.35
Note: ** means signiﬁcance at the 95-percent conﬁdence level.
*** means conﬁdence at the 99-percent conﬁdence level.54 Journal of Developing Societies 22(1)
Table 3A.
Results of the Phillip Perron stationary test
Variables Lag coefﬁcient No. of Phillip Perron Mackinnon
truncation roots test statistics critical @ 1%
Gross National Product 2 –12339 1 –6.1711 –3.8304
Capital-labor ratio 2 –1.0411 2 –4.5258 –3.8304
Trade intensity 2 –1.4176 1 –6.8399 –3.8067
GDP/km2 2 –0.8522 1 –9.2989 –3.8067
Pollution 2 –1.2428 2 –6.0242 –3.8304
Table 3B.
Results of the Augmented Dickey-Fuller unit root test
Variables coefﬁcient No. of Phillip Perron Mackinnon
roots test statistics critical @ 1%
Gross National Product –1.8008 1 –5.2347 –3.8572
Capital-labor ratio –0.3339 1 –4.5301 –3.8067
Trade intensity –2.3834 1 –5.5686 –3.8572
GDP/km2 –1.6596 1 –5.4925 –3.8572
Pollution –1.5505 1 –4.0086 –3.8572
Table 4.






Capital-labor ratio (composition effect) –9.911
(–2.13)**
Real GDP/km2 (Scale effect) 150.35
(2.74)***





F-value 3.18 (proba = 0.04)
DW-value 1.15
Stationarity status stationary
Akaike info criterion 4.02
Schwarz criterion 4.27
Note: ** means signiﬁcance at the 95-percent conﬁdence level.
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Table 5.
Breusch-Godfrey serial correlation LM test (dependent variable = residual)
Variables Coefﬁcient t-statistics Probability
Constant 0.387 0.547 0.593
Trade intensity –1.393 –0.553 0.589
Capital-labor ratio (composition effect) 1.900 0.432 0.672
Real GDP/km2 (Scale effect) –6.703 –0.132 0.897
Gross National Product (Technique effect) –0.0001 –0.589 0.566
Residualt–1 0.395 1.473 0.163
Residualt–2 0.229 0.883 0.392
F-statistics 2.304 – 0.136
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